55174 56 14 ) B 2 4 o iR A A Vol. 17 No. 14
2026 47 H Journal of Food Safety & Quality Jul., 2026

DOI: 10.19812/j.cnki.jfsq11-5956/ts.20250701004

SIAAEE: RS0, SKINER, FHm, 55 W SCHIE IR SRR I E AT (D). B AR A TR R I E 4, 2026,
17(14): 144-151.

Xu Xuefeng, Zhang Chengwei, Yang Xiuli, et al. Determination and analysis of key nutrients and functional components in
Morinda citrifolia L. residue [J]. Journal of Food Safety & Quality, 2026, 17(14): 144—151. (in Chinese with English abstract).

A B R SRR M 15 5B

e ok, FA5W Y, FAK, XY

(1. WFRFRHE IR R SRR TRE %, W 571126; 2. WFREE T T AR ARAR, T 571500)

N

W E: BW ZRGonismiRilEh 2m . Em . 25 11 RERERS . BE SRERSAT AR
e, XA T 2 Wy B 2RO . AR, BT R AR R A SRR T A S
Mro G5R  Hmi R b SIS E N 57.88 mg/g, BEZH N 4.57 mg/g, BEHE N 37.65 mg/g, HEAN
8.16%, MIEIFH 19.9 mg/g; WHEABZELL T (28.86 mg/g) ¥, & AFUKIRIG & & KA EBR(7.99 mg/g) . &
FA M2 (6.88 mg/g) L2 IR (7.66 mg/g). Wiy A EMR & BRI 33.8%, T F T4 44 (World Health
Organization, WHO)/B & E M K A& Ml 2H 2H (Food and Agriculture Organization of the United Nations, FAO)HEF
{H(36%). 2452 i HEEH(33.49%) . HAPIREIR(2.56%) . - FLBHRERR(27.00%) . % (24.89%) . - FLbE
(8.77%) FHBTHLAFIAH(3.29%) . NEBLFYETLFYEER | AR FIRTE S EAHIHN 32.10%. 13.27%F120.27%.
RN 9,121/ \BR IRFR(Z,2) 5 i i 95 (64.32%), I A FIR(1.67%) FIM &M (11.47%). 88 AWF5E
RGP T IR () E RN ARy, A R AR R TR A T R S TR AR

REIR: RIRE;, AR, 2, B M

hE 93-S TS255.1 XRIRAIE: A XEHE: 2095-0381(2026)14-0144-08

Determination and analysis of key nutrients and functional components in
Morinda citrifolia L. residue
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ABSTRACT: Objective To systematically analyse the 11 categories of nutritional and functional components such
as polyphenols, flavonoids, polysaccharides in Morinda citrifolia L. residue. Methods Based on national and
industry standard methods, the content of polyphenols, flavonoids, polysaccharides (including monosaccharide
composition), proteins/peptides, saponins, dietary fiber and volatile compounds were analyzed. Results Morinda
citrifolia L. residue contained 57.88 mg/g total flavonoids, 4.57 mg/g total polyphenols, 37.65 mg/g total
polysaccharides, 8.16% crude protein, and 19.9 mg/g total saponins. Rutin (28.86 mg/g) was the predominant
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flavonoid. Acid-hydrolyzed protein was rich in aspartic acid (7.99 mg/g), glutamic acid (6.88 mg/g) and cysteine

(7.66 mg/g). Essential amino acids accounted for 33.8% of total amino acids, close to the World Health Organization

00d an riculture Organization of the Unite ations recommended value o 0. €
(WHO)/Food and Agricul Organizati f the United Nations (FAO) ded value of 36%. Th

polysaccharides consisted of mannose (33.49%), glucuronic acid (2.56%), galacturonic acid (27.00%), glucose
(24.89%), galactose (8.77%) and arabinose (3.29%). Dietary fiber included cellulose (32.10%), hemicellulose
(13.27%) and lignin (20.27%). The major volatile compound was 9,12-octadecadienoic acid (Z,72) (64.32%), along

with octanoic acid (1.67%) and squalene (11.47%). Conclusion This study systematically analyzes the main

functional components of Morinda citrifolia L. residue, providing data and practical basis for its further high-value

utilization and development.
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Fig.1 HPLC spectrum of standards monosaccharide (a) and Morinda citrifolia L. residue polysaccharide sample (b)
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Table 1 Composition and content of 17 kinds of amino acids

ETRs? a2/ 14 £4 Bisf ] /min T F/(mV » s) i /(mg/g)
1 REHR 8.344 271.047+12.261 7.991+0.112
2 IR 10.197 139.493+13.178 3.506+0.135
3 225 IR 11.124 152.126+11.967 3.269+0.098
4 B 13.287 260.241+16.184 6.880+0.201
5 i R 14.780 91.346+13.912 5.054+0.306
6 W 19.360 275.227+14.661 3.519+0.165
7 N2 R 20.904 106.287+15.182 1.890+0.116
8 ok 2 iR 22.656 115.874+15.021 7.660+0.131
9 ETTERY 23.269 167.098+13.604 4.622+0.213
10 HER 25.107 114.780+14.156 2.946+0.347
11 SRR 26.551 84.422+12.915 2.322+0.251
12 LR 27.535 170.513+15.772 4.550+0.195
13 ik 2412 29.861 115.564+12.982 4.585+0.158
14 RNAR 30.787 101.328+13.849 3.404+0.137
15 2H 2R 35.680 58.266+11.187 2.026+0.126
16 Wiz R 36.911 82.398+13.181 2.597+0.163
17 I 2 44.947 121.465+12.562 4.048+0.178
At 2427.476+14.781 70.870+0.367
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Fig.2 Determination of amino acid composition by crude protein acid-hydrolysis of Morinda citrifolia L.
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Table 2 Content of phenolic compounds from Morinda CItrIfOIia L. residue

S I Po=X Po=X
g als feam W ot 1y B P i
/min /(ng/mL) /(mg/g)
1 5.2 BETR 28665 6.5528 Y=0.0001X+3.69 0.999 0.33+0.01
2 12.3 W R 18039 472534 ¥=0.00006X+3.43 0.999 0.24+0.01
3 14.6 &G R 154831 8.51984 ¥=0.00004X+2.33 0.999 0.43+0.01
4 16.2 = 1912536 577.1576 ¥=0.0003X+3.40 0.999 28.86+0.15

H: JEEIN 0~500 ug/mL,

2501 oy 7% A IR U P4 R A R 4, ASBR SR T
4 I AR Bs ks, T GC-MS JE., R RmE 3
20<10°F JER, FERIE 12 R AR, o 9,12-+ Uik IR
“j«; (ZZ)Erife s, 5 H 64.32%, WA R r iR, He
éL”W" H N 1.67%, LUK 5 H 11.47%00 98 %0 . xS 555 F A
g 2 fi B A 1k B SR Y o F TR TN SR AR AL R SR, TR
g 1o10r o S A6 G U R it — R B L 60% B % ff Y 0 i
10%%) [RI, 9,12-+ /\ Bk KR (Z,2) R £ 36 s T2 B R
20410 | L TSI T . SRR A A W R P R Rk i1 3
|
. L ) ! 1 w HZ, HAFERE—FE WA IRYEE LAY, 3
0 5 ﬁénﬁﬂﬂ/ 15 20 I SR HR S A SRR ke, 2 1 A Sl i AR ) R T R
min S0k, EEMERIEAAYRERACKRC. R
bask 1~4j¢ N2 2 LA, O T MR BOA N S U RO 0 30 B SR A
Pl 3 WA AR R HPLC KI8T B S L M R g B O
Fig.3 HPLC spectrum of Morinda citrifolia L. residue e s s g g “ "
phenolic compounds Sh, TNEBERR . RERRER . 18-FH BTSSR S AN AR Uy IR AE
%iéﬁ?i‘#ﬂﬁﬁ%ﬁ*’jiﬂﬂﬂ T 25 I s Wy 2 ) Jo A7 A
2.5 W%iﬁ*ﬁﬂi'ﬁﬁﬁﬁﬂ’ﬂéﬂﬁﬁ T RAE A H o X SR I &5 0 5 IE g 4
VTR A R R, BRI, Sy SRAHBEO
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Table 3 Volatile components determination of Morinda citrifolia L. residue
i £ B4 ) 8] /min &Y EEA /%
1 5.11 FiR 3808869 1.67
2 12.77 RVAY A 32209977 14.12
3 17.21 9,12-F ik —Mis PR (Z.,2) 146777839 64.32
4 18.16 i I 1R 6446947 2.83
5 21.02 By o 111 P7H7 5781727 2.53
6 22.09 5-T R A -2(3H)- Wk g 1181812 0.52
7 22.75 18-F B T- 28 1R 1089290 0.48
8 24.43 2,4 F RO 1355545 0.59
9 25.77 & 26167713 11.47
10 26.35 2-FA -3 (2-0)-FR By 1296699 0.56
11 26.69 SRR 2B 1022523 0.45

12 28.27 3-(H BB ) P e G TR 10532545 0.46
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